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ARCTRACT ■/ 
The Cartridge, 'tOraml, High Explosive Extended f.ange, XMbB3 was evaluated by the j 
Army Concept Teas in Vietnam fron ft June to 13 July 1971. --The evaluation wat , 
terminated prematurely on 13 July 1971 following three incLdente. involving the 
■critical malfunction "of the ammunition which resulted in darcage to two-XM129- 
weapons subsystems and the nose oor*e *.*f one AH-1G attach heliocptarj  therefore 
only 2,735 of the 3,7C3 rounds ia^eC Cor the evaluation were expended.    The I 
purpose of the.evaluation was to determine the military -*'orth of the Xrt633 
cartridge for use ir. airborne ftOssa weapon systems in the operational envircn-cnt 
of R¥8.AThe evaluation concluded that prior to the nalfunction incidents, the 
X!?683 cartridge provided a significant increase in the conbat effectiveness of 
ftOnra ammunition in airborne weapon systems in &VK| no significant changes in 
employment techniques are needed with this ammunition; "nd control system (sight) 
modifications are unnecessary for the effective employment o* this aaaunltion. 
Because of multiple malfunctions of the XE6?3 ammunition however, the am?aunitiori 
is considered unsafe to f.re in its current r,;?te.    The report reco.» ends that 
the current cartridge XK633, ftOn;m not be t/pe-classified at   this titr.e 2nd that an   •   \ 
analysis of the lalfmetio: s described in this report ba undertaken to determine 
their cause and to effect the necessary modifications t>   preclude future »nalfuriCtions' 
of this nature.    Following cartridge improvement,  it   is   recommended that a follow- 
on evaluation be conducted snd if this evaluation proves successful that the X::''"3 
cartridge he considered for type-clessifination r.s Standard A, 
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1. REFERENCES 

a. Message, AVHGV-DH, Headquarter US Army, Vietnam, 051107Z March 
1967, CONFIDENTIAL, subject: Development/improvement of 40mm Ammunition 
(ENSURE) (U). 

b. 0Ft AVHGC-D5T, Headquarters, JS Army, Vietnam, 25 November 1969, 
subject: ioam Armament System (ENSURE l8l). 

c. Letter ÄVIB-AAD, Headquarters Army Concept Team in Vietnam, 
29 May 1971, subject: Final Report - Cartridge, fcOmm High Explosive, 
Tracer, XM677 (ENSURE l8l) (ACTIV Project No. ACA-7/70I). 

d. DTM 1310-220-12 (PA-DB7) Operator's end Organizational Maintenance 
Draft Technical Manual, Cartridge, l»0mm: High-Explosive, XM683, December 
1969. 

e. TI-16 (PA-DB7), Army Technical Instructions, XM28 Helicopter 
Armament System, Modification of Fire Control System for Use with HE i»0mm 
Cartridge XM683, Ticatinny Arsenal, Dover, Hew Jersey, February 1971. 

2. BACKGROUND 

In March 1967, US Army, Vietnam (USARV) initiated an ENSURE request 
for development/improvement of UOmra ammunition (reference a). This request, 
later validated by DA as ENSURE l8l, stated an urgent operational require- 
ment to increase the effectiveness of aximunition used with UOnm armament 
subsystems for helicopters. Munitions approved as part of ENSURE I81 were 
a IjOmra cartridge containing a tracer element and an extended-range ^Omm 
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cartridge. On 25 üov^sber 19o9 L3ARV fashed ACTIY (reference b) to con- 
duct an «»valuation of ESSURE l8l itere. The results of the evaluation 
of the XM677 high-explosive tracer (HUT) cartridge were reported earlier 
(reffrer.ee c). This report covers only the evaluation of the fcOnm high- 
explosive, extended-range, cartridge, XX633. 

3. DESCRIPTIOH 

a. Cartridge Characteristics 

The l»Omm >?i633 cartridge is designed for use with the XM28 heli- 
copter arrinent subsystem and to be fired from thf.- UOaan grenade launcher, 
XH1?9. The XX683 cartridge iz  an antipersonnel, fixed-aannunition cartridge. 
The projectile consists of a steel warhead fastened to an alvainun rocket 
motor by screw threads. The aluminum cartridge case contains a case- 
propcll'-nt charge which, in combination with the rocket rotor, constitutes 
the cartridge propulsion syster. The overall length of the complete cart- 
ridge is «i.39 inches; total weight is 0.83 pounds. The fuze is a base- 
detonating fuze (XM725) which has a minimum arming distance of 1»5 feet 
from the launcher muzzle. The fuze functions on graze or impact. 

b. Complete Round Functioning 

The launcher firing pin strikes the percussion primer through the 
cartridge case sealing disk. The primer, in turn, ignites the rocket 
propellant charge. The rocket exhaust gases ignite the case-propellant 
charge. When the gases reach sufficient pressure, the projectile is 
freed from the case and propelled forward. The projectile's rotating 
band engages the rifling of the launcher barrel, imparting a spin of approxi- 
mately 9,000 RPM at the muzzle. The projectile attain.? a muzzle velocity 
of 600 ft/sec. After emergence from the mv:~*le, rocket propulsion con- 
tinues for 1»00 feet. At rocket burnout, the projectile velocity is 1,035 
ft/sec. Canted rocket nozzles increase the spin rate to lU,U00 RPM at 
burnout. Upon impact, the »1725 fuze detonates the high-explosive 
.charge in the warhead which breaks into a number of fragments. Additional 
descriptive data is contained in reference d, 

e. System Modification Requirements 

Since the ballistics of the XM683 cartridge differ from the stf ;»d- 
ard l»0mm cartridges (M38U), the compensator of the XM28 subsystem was 
modified on two aircraft by use of kits provided to accommodate the new 
ballistics. This modification permits utilization of the existing com- 
pensator by proper rescaling of the range and airspeed inputs. A new 
range knob assembly was installed, containing both the standard range 
scale (white numbers) and the new range scale for the XM683 cartridge 
(orange numbers). This range knob assembly consists of a mounting bracket, 
an end plate, and -v range knob, and hardware for mounting. Approximately 
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NOT REPRODUCIBLE 

30 raimitc-s were required by tbe unit aircraft pj-r.ai.x-nt supervisor to com- 
plete the installation.    Additional data pertaining to this modification 
is contained in referer.ee e. 

h.    PURPOSE 

To determine the military worth of the X!:'<63 cartricre for use in 
airborne liOrra weapon systems in tbe operational environment of the Repub- 
lic of Vietnam (RVN). 

5. OBJECTIVES 

a. Objective 1 - To evaluate the operational performance of the 
XM683 cartridge in the combat environment of RVH. 

b. Objective 2 - To determine whether u=e of the K?6S3 cartridge 
requires any change in the techniques of employment of the l*0mra airborne 
weapon system. 

6. SCOPE 

a. This evaluation employed the XM683 cartridge in combat operations. 
A variety of targets were engaged in determining the capabilities of the 
XM683 cartridge. All ammunition vss fired frcs the XM129 grenade launcher 
located in the chin turret of the AI1-1G attack helicopter 

b. The evaluating unit was C Troop, 3rd Arrcd. Cav. Sqdn., 17th Air Cav. 
located in Vinh Long, Military Region (MR) U.      A total of 3,700 rounds, 
of XMb83 l*0mm ammunition were issued to the unit on 3 June 1971.  Of 
these, 2,735 rounds were expended between ij June and 13 July 1971 during 
operational missions. The evaluation was terminated on 13 July follow-; 
ing three incidents involving malfunction of the ammunition which result- 
ed in damage to two XM129 weapon subsystems and the nose cone of one AH-1G 
attack helicopter. The remaining 965 rounds were collected and prepared 
for retrograde to CONUS for technical analysis. 

c. No comparisons of lethality were conducted between the XM683 cart- 
ridge and the standard M36U cartridge because of the combat environment 
and lack of facilities for measuring fragmentation. There were no night 
operational missions conducted during the evaluation; therefore, all data 
contained in this report pertain only to daytime use. 

7. ENVIRONMENT 

The evaluation was conducted in MR I». This region, which includes the 
Mekong Delta, begins southwest of Saigon end continues southwesterly to the 
Gulf of Siam. The region is flat and is inundated during most of the year. 
The majority of the land is or has been under cultivation, and the major 
crop is rice. Two exceptional areas are the U-Minh Forest and the: Plain 
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g. ■wyw.ii ■.-. .■.■»!■■i,^m»nM».in.w «J ji»pp,<iMiyjllBiWliill:g^»!WgiiW^iPiWfc 

I 

i 

! 

of Rec-ds. The U-Minh Forest is an almost inpenetrable swamp of mangrove 
and stellar types of veretation. The Plain of Reeds is a perennially wet 
marsh area wl;5ch is inundated fron one to five feet during the wet season. 
Since the Southwest Monsoon season extends fron mid-May through mid-October, 
the evaluation was conducted under its influence. Rainfall occurs in amounts 
ranging fron 10 to 20 inches per month during this season. Adequate ceilings 
and visibility to permit helicopter opf»rationn exist approximately 98 percent 
of the time. Surface winds are generally from the southwest. Airraass-type 
rainshower activity occurs during the afternoon and evening hours; however, 
circumnavigation is possible. During the evaluation period the average daily 
high and low temperatures were 68 and ?5 degrees Fahrenheit respectively. 

8. METHOD OF EVALUATION 

The participating unit appointed one chief evaluator who collected data 
during the evaluation period. He provided data to the ACTIV project officer 
for analysis and reduction which provided the basis for evaluation. Ques- 
tionnaires completed by aviators and interviews with selected members (i.e.: 
commanding officer, operations officer, platoon leaders and aircraft arm- 
ament personnel) of the evaluating unit were used as the source of data. 
Tactics and techniques employed were at the discretion of the «hit commander. 
Data were collected following each mission on which the XM683 cartridge was 
employed. 

9. DISCUSSION AND FINDINGS 

a. Objective 1 - To evaluate the operational performance of the XM683 
cartridge in the combat environment of RVH. 

(1) Loading and Handling 

Aviators noted that, when using standard M38U cartridge handling 
procedures, no differences or problems arose in handling the XM683 cartridge. 
Aircraft armament supervisory personnel reported that the XM683 cartridge was 
more rapidly and easily inserted through the ammunition feed system while 
loading. They expressed the opinion that this was attributable to the smooth- 
er exterior surface of the round. Consequently, all personnel stated that 
when compared to the standard cartridge, the XM683 cartridge reduced rearming 
time by two to three minutes. 

(2) Effects -f Fire 

Pilots experienced in the firing of both types of ammunition 
agreed that the effects of the XM683 cartridge apparently equalled that of 
the M38h cartridge. 

(3) Reliability 

All pilots agreed that the dud and stoppage rate were the 
same as, or less than, those for the standard cartridge. No maintenance 
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probI"x3 were encountered which were attributed to the XM683 ammunition. 
Aircraft armament supervisors indicated that the chambers of the XM129 
weapon appeared to regain cleaner when fir.'.ng the X.M683 cartridge than 
when tiring the standard cartridge. 

(**) Fire Control aiid Adjustment 

Pilots unanimously agreed that the XM6Ö3 cartridge signifi- 
cantly expedited effective fire adjustment. Because of the greater veloc- 
ity of the round and its flatter trajectory, fire control was considered 
by all pilots to be far superior to the standard M38>i ammunition. The 
rocket-burn of the XM683 cartridge was clearly visible to the pilot, and 
after rocket burnout the smoke trail acted as a tracer. This enabled 
the pilot to follow the round viryally to the target and to adjust rounds 
onto the target vith greater rapidity and accuracy than with the standard 
cartridge. 

(5) Safety 

> 

(a) Tactical 

Because of the increased velocity of the XM683 cartridge, 
the tracer effect of the rocket, motor, and the flatter trajectory, all 
pilots stated that the ammunition could be more safely employed in the 
close support role. Pilots vere reluctant to fire standard M38Ü cartridges 
in the close support role because of the necessity to observe the explosion 
on the ground before making corrections. Pilots reported that, when firing 
the XM603 cartridge, even the last round fired prior to the firing break 
could be seen {In firing the standard cartridge, pilots said it was not 
unusual for several rounds to still be in trajectory at the time of firing 
break, and because of this lag, extreme care was required when firing the 
standard cartridge in the vicinity of ground troops). 

(b) Aircraft 

Ko safety hazards or problems were encountered prior to 
12 July 1971, by which time over 2,700 rounds of XMfö3 ammunition had been 
expended. On 12 and 13 July 1971, however, three incidents occurred 
which involved damage to the weapon systems and the aircraft from which 
the ammunition was fired. Information relative to these Incidents is con- 
tained in Incl 1. As a result of these incidents the evaluation was pre- 
maturely terminated. 

b. Objective 2 - To determine whether use of the XM683 cartridge 
requires any change in the techniques of employment of the UOmm airborne 
weapons system. 
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(1"/ Effective Hange 
NOT REPRODUCIBLE 

Pilots vere able to foliar the trajectory of the cartridge 
and to make Iiumedlate adjustments on the target; therefore, they were 
able to begin firing runs at greater slant ranges, with increased accuracy. 
Thin permitted effective target engagement without overflying the target. 
Basfid upon averaged pilots' estimates, the most effective engagement range 
for the ammunition was 1,200 meters. 

(2) Types of Targets Engaged 

All respondents indicated that they fired the XM683 a;ii:ra»?tion 
over flat terrain with dense, low foliage or into treelines. Type of tt^.*- 
gets against which the XM683 cartridge was eniployed were troops with cover, 
sampans, and structures, and in preparation of landing zones. 

(3) Tactics 

Essentially there were no changes required in tactics of 
employment between the standard M38U and the XM633 cartridge. Pilots 
reported that they were able to place effective fires, safely, closer 
to friendly troop locations when using the XM683 unmunition. Because 
of the increased range, velocity, and the tracer-.like effect of the round, 
point targets could be engaged more rapidly and a^surately at greater 
ranges than with standard ammunition. Consequently, both the ammunition 
expenditure required for target neutralization and the vulnerability of 
the aircraft to hostile ground fire were reduced. In addition, because 
of the greater altitude from which targets were engaged, a greater area 
of the target could be covered. Targets which were out of the range of 
standard ammunition were successfully engaged with the XM683 cartridge. 

(U)   Fire Control and Adjustment 

Pilots agreed that the weapon system sight was used only 
during the firing of the first few rounds of a burst. Subsequent adjust- 
ment did not require use of the sight. All pilots stated that the adjust- 
ment of fire using the XM683 cartridge was faster and easier than with 
standard ammunition, and that less pilot experience was necessary for 
effective engagement of targets. Personnel who had experienced difficulty 
in effective target engagement using the standard cartridge reported 
having no difficulty engaging targets with the XM683 ammunition. Pilots 
further indicated that the recoil effect of the XM129 weapon system, when 
using the XM683 ammunition, was less than that experienced with the use 
of standard ammunition. In firing standard ammunition, the more violent 
recoil effect caused the aircraft to pitch upward and yaw away from the 
direction of fire, complicating the firing of the fixed weapon systems 
on the aircraft. With the use of the XM083 cartridge this problem was 
not as pronounced. 

.V 



"^simiBjBp.jLwijti...^ .^a.H'''li,^Jl'JHMIgJll!WPU|!jW»g|ll W-'l"*  "■"l""H 

(5) Use of Standard S3 i»ht NOT REPRODUCIBLE 

XM683 cartridge vas issued initially only to the tvc 
attack helicopters *hich had been modified vith the no? r-aige hnob 
ly. However, use of this ammunition vas subsequently expended to 
its use ITS unmodified aircraft. Pilots reported having no difficu 
effectively engaging targets from unmodified aircraft. The star;-:1.:. 
vas simply set at 1,000 meteis (rather than the stanü&rd 1,200 net 
achieve the same range compensation that is achieved by setting 1, 
on the additional scale of the modified sight. According to pilot 
procedure vas accurate and required no additional pilot training i 
use. 

;.ssorab- 
incjyde 
Ity in 
rä sight 
ere) to 
200 metei-. 
; this 
i  its 

c. Findings 1/ 

(1) No problems were encountered in loading or handling the XM683 
cartridge using standard procedures [9a(l)]. 

(2) The dud and stoppage rates of the XM683 cartridge were similar 
to those of the standard cartridge [9a(3)l. 

(3) Because the burning rocket motor and the subseqrent si-oke 
trail could be easily followed, accurate fire could be placed on the target 
more quickly than vith the standard ammunition [9a(lf)]. 

(1») Because of the increased velocity, the tracer-like effects 
and the flatter trajectory, pilots stated that the XM68? ammunition could 
be more safely and dependably employed in the close support role than 
could the standard cartridge [9a(5)(a)]. 

(5) Three incidents involving XM683 cartridge malfunctions re- 
sulted in premature termination of the evaluation [9a(5)(b)]. 

(6) Pilots' estimates of the most effective engagement range vith 
XM683 ammunition averaged 1,200 meters. [°b(l)]. 

(7) The use of the XM683 cartridge enabled safe placement of 
supporting fires closer to friendly troop locations than vas possible vith 
standard ammunition [9b(3)K 

(8) Targets vere engaged at greater ranges vith the XM683 cart- 
ridge than vith standard ammunition [9b(3)]. 

(9) Pilots stated that the adjustment of fire using the XM683 
cartridge vas faster and easier than vith standard ammunition and that 
less pilot experience vas necessary for effective engagement of targets 
[9b(l»)]. 

1/ Numbers in brackets refer to the paragraph of the report vhich supports 
each finding. 



ROT REPRODUCiBU 

(10)    Pilots report«:? no difficulty in e1Te.--ive3y *^.»x^iag tar- 
gets vhen u«l»n'. af rcraft vhi.!' vere no* s?&diflc-c irltL the ~Gr---t.iblc- 
sight d?sign.-d for use vith t:,? XMboi  ?t-^t'ridge [■$&(£)]• 

10. CCECLHSIOSS 

a. The 305683 cartridge, prior to the walfancticn incidents* pxov-d- 
ed a signific&ut increase in the cocbat effectiveae-s of Uk.-: casmitir«: 
in airborne veapon systees it: RVR. 

b. Ho significant changes in enployKent techniques fers needed vith 
this ussunitioe. 

c. Control syste« (sifht) aodificatiom are unnecessary for tbe 
effective eaployrent of this esounition. 

d. Because of railtiple nalfunctiors of XK683 a—sunition during the 
latter stages of tbe evaluation, the trzunition is considered unsafe in 
its current state, pending results of investigation. 

11. PEC0;^fflPATI0^S 

a. That the current cartridge XM683, '•Ona net be type-classified 
at this tine. 

b. fhat an analysis of the nalfunctions described in this report 
be undertaken to detemine their ca*jse(s), and to effect any aodificatiocss 
necessary to prevent future ealfunctions of this nature. 

c. That an evaluation be conducted following cartridge iHprovenent; 
if subsequent evaluation of the isproved cartridge proves successful, the 
XH683 cartridge should be coitsidered for type-classification as Standard A. 

2 Incl 
1. Malfunction Incidents 

Involving XM683 Anaaunition 
2. Distribution List 

ÄLrftl. vfc* 
DAVID H. THOMAS 
Colonel, ADA 
Commanding 



  

MT REPRODUCIBLE 

'D) xAirocnoK racnewp imovrwc JF*83 msmrna 

Ott 12 and 13 July 1©71, time incidents involving TJ*&3 «.'»mitier mal- 
function censed dacR/r to the aircraft free vhich thee rounds were being 
fired. In two cases the XKL29 veapon systee was damaged; in the third, 
only the nose cone of the AR-1C aircraft itself. 5o personnel were in- 
jured in any of the incident;*. When the first two incidents «ere reported 
on 12 July, the ACTIY project Officer, considering the* to he indicative 
of crlticel nalfttuctlcn, ordered all use of the aaanmition to cease (in 
eoapliance with reference d). Be directed thct all V&i2 asnmmitica be 
collected, repacked and, pending disposition instructions fro* PA, pre- 
pared for shipment to C051J5 agencies for investiration end testing of the 
remaining rounds. Severer, the 72-129 weapon system on one AB-1G was still 
loaded with XH683 roursds which were overlooked during this collection. 
The following day, 13 July, this aircraft was involved in the third in- 
cident of X&>83 malfunction. Details of the individual incidents are as 
follows: 

a. The incidents on 12 July occurred within several minutes of each 
other, at about l600 hours. The two AH-1G aircraft involved were working 
together in preparation of a landing zone (IS). XM129 weapon systems on 
both aircraft were loaded with XMf R3 auswnition exclusively and were being 
enployed in heavy, but routine, LZ preparatory fires. Botn aircraft ware 
firing long, continuous bursts vhich both pilots estimated as about 10 
seconds each; assuming an average cyclic rate of aOO rounds per minute 
from the SQ29 weapon systea, each aircraft would hove fired approximately 
66 rounds during each 10-second burst. The two calfunctions and dasace 
caused by each were as follows: 

(1) During the second firinc pass, after aircraft A had expended 
approxirately 125 rounds, there was an explosion; the weapon systea iaae- 
diately failed to continue firing. After receiving aa inspection for 
damage by the crew of the accompanying AH-1G, who advised hin that the 
only apparent damage to the aircraft was in the turret fairing arer., the 
pilot returned to Vinh Long. Subsequent detailed inspection indicated 
damage to the drum drive assembly- receiver, tube assembly, and chamber 
of the XKL2?, as well as severe damage to the turret fairing. A large 
portion of a cartridge casing was found embedded in the receiver of the 
weapon. 

(2) after having visually inspected aircraft A (a pause of about 
2 minutes) the pilot of aircraft B made another firing pass over the LZ. 
On this (the third) pass, aircraft B experienced an explosion; however, 
the weapon system in this case continued to function normally. A fourth 
pass was completed, with some 100 rounds firsd subsequent tr> the explosion. 
(Since about 50 rounds of ammunition remained in the drum, approximately 
200 rounds had been fired - in a pilot-estimated four hursts, within a 
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tise fraise of about * alnotes). The aircraft then flev to Gong Tan for 
refoellin,': and rearsing, at which tiae dv^re to the nose coae of täe 
aircraft ves discovered. A sin**!? piece of shr*anel, less thin 1 inch 
square, was found inside the döT^aged noee cone. There was no other dam- 
age to the aircraft. Close visual inspection by the unit areaaent systen 
fcaintenence superriror ipdicated no apparent daaage to the XM129 weapon 
systec, and this was confirmed lor a detailed technical la'jpection on 
1* July. 

b. The third incident, occurring at 1500 hours, 13 Jily, involved 
that X3693 aanunltion inadvertently left in the ammunition druu of one 
AH-1G. The pilot of this aircraft was unaware that h\z X*Q29 weapon 
systea ves loaded with 30*683 until he reached the Mission area and fired 
three rounds in initial adjustment. Re then fired a single burst, which 
stopped abruptly when the (estis&ted) sixth round exploded in ehe weapon. 
The extent of darn-e was verified visually by the pilot of the acconpaay- 
ing AH-2G aircraft, and, since the.-e was no obvious daaage to the aircraft 
Itself, the pilot continued the sission. Switching to the rocket subsys- 
tem, he fired rochets on the target and completed the sission. When the 
aircraft was inspected at Ylnh Long, the daaage incurred was found to be 
siadlar in typo and extent do that sustained in the first incident the 
day before; that is, the drua drive assembly, receiver,~tube asseably, 
and chamber of the weapon were damaged, as well as the turret fairing. 
There was no daaage to the aircraft. 

c. Additional details releted to all three incidents include the 
following factors: 

(l) Weather conditions during all three incidents were: broken- 
to-overcast cloud cover at 2,000 feet; visibility, 5 to 6 alles; local 
rain showers, but not in the immediate vicinity; wind froa the southwest 
at approximately 15 knots. 

(?) At the tine of the fir3t incident, the weapon involved was 
being fired at an elevation of -30 decrees and near-zero deflection, froa 
an aircraft being flown at about 150 knots IAS. Conditions were slailar 
at the tice of the second incident, only a few ainutet; later. The third 
malfunction occurred with the aircraft at 80 knots IAS, 1,500 feet AGL, 
and the weapon being fired from about -50 degrees elevation and 90 degrees 
left deflection. 

(3) Pilots cf all three aircraft involved in the above incidents 
described the flight of an aberrant round shot fron the X?3.29 concurrent 
with the sound of the explosion. Each reported the round's appearance 
as erratic, i.e., travelling much faster and with a flatter trajectory 
than other rounds fron the burst. 

(I») The XM683 ammunition (3,700 rounds) had been delivered to the 
using unit ("C" Troop, 3/17th ACS) on 3 June 1971 and immediately stored 
in C0NEX containers on dunnage. Although the COIfEX containers were rather 
damp, the ammunition was protected by its packing (see reference d) and 
appeared normal, clr;.ui, and dry when opened for use. 
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